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5. 2a tt w>#^«r ^a)^ rcfs ^ o]^ ^ o. t= A] ^^ m. 

£ 2b b £ 2a 1 ^w-^ ^.g. i= a] ^.s. col t}-. 

£ 3 wl-^tr ^ahhi rr^ <g-g- o]ai tij-^^. 

£ 4 ^ £ 3 ^ S350 ^^]# -£^Kr *#£o]4. 

£ 5 ^ -g- WrfMtr ^aHH 4^ a^s^ ji^- isj^o) ofl^- £a]^ 

51^o]r}-. 
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S. 9 £ 2a 4\ Q&^S. 9^$]^ A 4!^^ #^ ^ 5 d^ 2**1* £^ 

^ 1^ ^^M: ^#1- «be^>Ji, ^ D <H tfl^-o] 

^#SKH ol^cfl^o] £)i=, <g^- o^o] cgAj-jz]. 

^% %^%^^A, 9A%% ^*Kr ^ 31 ?H^. 

<12> 21^71 *}2\S- oj^S]^ o^^H 7 fl<?l^r ^ ^iL^ <H *RKSL 

t}£. #iL*V 7^11- xlu|7ll 5Mch ^l^Tfl f^tt ^iL* a.^}7l 4^ ^ 

*>J7, ^3 XlSr' ^91 ^±3- *$7}5]51 SX^. 
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£]S] $L^°) SJ-^J ^ o) # 7 ] nfl^-ofl ^^Ei# A>-g-t!: ^ ^ A>5]^ 

91^. *r33 ^ w o V ^^S 9l*\ 7l#ol 

^>ji $14. 7l#^ #t7i *1H, ^ 

<w> ^4 ^o] ol-g-£]j7 ^ <£M 7)^g.*\, ^£ (Principal 

Component Analysis: ^1*>, PCA4 ^^)* *1-g-*H <M## °J^r^r 7}*£°) 5d4. 

Jl-B-^jH-i ^^A]^ ^iL# ^ A ]7l^ 7l^olT^. ^« ^-^^ o. ol-g-^V ^ 

^ o]ai H 0 >rf o.^^ ^ A j^i BjiEi!- ^, Die] ^^-o.^Ei ^ 

^^-g- DHr£ ^7l# oj-g-^ <g # ,g. olAi*}^ tij-^o] #o] A>-g- 

31 5.^ Hi^r ^sH^ n>*V OJA} ^j^S. ^ ^ ^r^ol 5a 

4. 

<15> tt^, ^ <?1^ <£#Hf ^^Rr SflU ^ff-7)3] 

-^¥^1 4^*1 aHMIfeHI, oje^ sj)^ ^711- *Kr*Hir # ^ 9}^ 
(Artificial Neural Network: °l* r , ANN°] 4 443li)# °f-§-*>^ u o v ^°l &4. 
<16> £ 1 ANN[(Artificial Neural Network)] -PCA [(Pr incipal Component Analysis)] y j"^ 

4 <a^- <a4 #*i4 ^ s^itr ^°i4. 
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^ <?]^ tfl^H N x N EL7}°\ -ai^(Paxel 

window)!- Jl-B- (5&tt convolution) °1 ^ , ^€ 

o]o]o} H7l^] ^, ^ -Ir^Ml ^£ £-^-8: 3 

-§-*M ^^H^l M7flS] JL^- ^^(eigenpaxel kernel)* jr-fr 

(Eigenfiltering)€ ^^^S^ <^ ^ ^Bi^l^ u|J=l 3.7} uflg-ofl a| 

7l^O.S «]B^ ^-g; Al^nj-o^ O^OJg. Af-g^. 

<18> ZL^q-, £ 1 ofl 5LA]5l OlAl 3.^- 370. ^ ^^o] Aj^^ Jl^^l 2.^. 

^^Hl ^<83*T Al^Voj Z]o^, 0]X\ ^^0^ *1*> 

<19> £ ol=j7^ ^ 71^^ 4*1) ^7, ^ofl ^A>^ uflS- 

f°J^, ^ ^ ^£7> 1}HJ1, Cfl-g-^ OlAlofl <g # ol 

^ *ll ^}^r 3H4. 

<20> Aj- # ^V £ 7 )#^ 4^1# ^ «>^^ ^HH 
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ofl ^ o]^ ^*<M- °l-g-*> ^lfe, ^ sfl€^r i-M^fe- m 

°<K^ 3# #3*Hr i^tf. 

<22> JE*]-, Aj- 7 ] Z]- Al^uj-^ -ejo} ^^Zjt* ±^2] 

&°.JL ^^-jl, ^SM: *fl4HsH, A 413 #3 Tr e d^l 3]*lH 

A>§>^ A]^ TflAPjL; Alsj^cHl Oj-E^A-l Aj-^ ^^o} Al^nj-^A^ Zj <g^g- Aj^ 

*>^r 4 ^islM ZL3H^# ^^V^, ^#^1 ^\^], 

^Xl 4! 3^ X] l ZLeflo]= £x\ ^ Aj-o^ ^^^o^ ^i] 2 ^.efloi= ^§ 7^) 

ZLeflo]= c^aj-w.; ^ i ^ »l 2 neflolc i^^] XI 1 ^ »] 2 nefl 

o]^ ^A^ Z]-Z}- WlJIlSH ^"71 ^*>^ ZLf- 

^ jf ^ XI 1 ^ 4 2 <M zieflo]c ^^tq- ^ XI 1 ^ XI 2 
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<23> £ 7l^^ ^*>7l ^t!: «>^^^ ^MH 

#31; ^*<m Ji-ft- °l-g-^ ^l^* «H^Rr #31; <^^-# -33 

M-^ JL-f}- °3^^r ^ #31; Jl-ft ^E^€ oj ^ J70. ^j^oll z|z}- 

#31; 21" 413^ ^Jifl- oj^ cg^cq ^ oj # # 

<24> Sth £r 71^^ 4*H* ^*>7l ^ -g- *V ^AHl 

ofl 91^ ^l^cM: °l-§-^ M ^£r, ^#^1 ^ ^fl^d-ir M-EKll£r JL 
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-id^sHs- #31; ^€ ji-R- ^"cM- *^*Rr #31; 

<^ ^JlS. ^S^Rr #31; ^fl-^ ^ ^^ v * -31 

a-fj- ^3*8^ <3^-i- #31; -s-a- ^l^ D o v 

oil «y^*>7l 37l^ cg^-o. 37c. ^ E ^£]i <3#^r 

*1 ^*J^ #31; 4 Si*} 44« -gr^H, S3 3 

3 ^ °J^1 ^41- #3*Rr #311- 5L«"W. 

<25> 3=^. j #1^* ^^^1 ^SM" 

Tfl^ji, #3&1-* zj- ai^^ ^elofl tn«fl^ t^>^ #31; ^I^IM i4 

eH #<fl ±^°) £^-8: #3*Kr #31; 3- Aisl^ofl zl 

^lHf ^^Jl, #33 tfl*H, £*H 31 1 mSlM^ £>| * 

db34^ 31 2 neflo]^ 31#^ #31; 31 1 ^ X| 2 zz^H^ 

31 1 ^ 31 2 <9 3l nelH^i zj-zj- wl^H #33 ^3^3 

ZLf-AS. ^-ff-SKr _#31; ^ dL3^ ^ 31 1 ^ 31 2 °J31 ^H-EL £#ili3- 

€• 31 1 9? 31 2 ziefloiH.* £fe 31 1 nfl #*}£r ^M- *H ^5*1 #3 
^ #311- 3M w>^-3]*>cf. 

<26> o^}, 5L^-§: ^3 »>^tb ^*H1» 

<27> £ 2 WHMtt 4l*HH i^€- #^1 3*1^1 ?"#^- -£#*}^ £ 

#<34. 
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<28> o]^- a] ^ 4_g. ol-g-44 <g^§- °H*V^- ^f? <gff4 ^. 

j7^- #^*h=- ji-a- ^^^-(200), <^## °d n ^\ 

3- ^fl-sWb ^fl-sH^mo), ^fl-sHS -n-B- 4 

zj- ^EH3*Rr Jl-B- ^3^(220), 4^3 jl-H- *Ha#S €3*8^ z^4 4*. 

*"#^H a]^^H1 «y^^>7l 4^ =171^ <3#-i: ^#^(230), 
^€ -n-a- ^^1 tfl-g-sjs^- Wfl*14^ zl^- ^Bi^SlJl 

4 ^#^4 Aljr.g. <yaa>o> <g^- 44 1^1- #^<5}^ 4^ a o V 

(240), ^ 4^4 Al^^-(240)^-S^-Ei ^3 
141- #^4^ ^^-(250)1- S^-4. 
<29> £ 3 ^ ^ *>^2]?!: ^HH w o Vl 33 ^^-i: -g^*}^- * 

<30> £ i^ofl 444 og^ cgAj-O. 444^ <^5^ ^^-o] <gf£°l*l» 

^*>7l 4*1H^, 44, ^4^3 jL-fi. ^I-§- ^^Jl, ^*<m JL^r ^« °l-&*fl 
4 £ #^14 -g-ff-45L4 4-§-*>^ 43^(240)^ 43 4^40^0) tWS300). 

<31> Jg. M^ofl^ ol-g-sl^ ji-o. ^4^. 4^44. 44, 4^(240)4 ^s^l 

^ °J33 4^ 3 3 7l s] ^4*K2, 4^3 M-fi- s^l^-Ji 

^3W. ^3 4^4 «^( PCA) o. ^-g^, £ 5 ofl 5LAm 

<32> 4-44 J7C. ogoig) ^ifl^c-fl, £ 5 oil J?-4£ 3} ^ 

^iS^r <Mf^ ^^HH ^4 43-^i, 24*1) ^ 3^*11 -n-ff ^^4 ^ 4^d 
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<33> oi&itb, ^ifi^ ^7i^ <3^.£Sr tijuisiH ^^V^- ^ «h£ 

7> ui^- ^o.^, oj#<>i ji-^-g- ^tfls ^ £7] nflg-611, oie-itb iS^M 

<34> £ 5 ofl £Al^u>sf tJ-^ ji-^- ^^-i-ol <*o^ig; jl-fj-*!j>g ^^^-(200)^ ^^^1 

-n-R-^i #<HH -3l^r&(eigenvalueH 7}^ ^ -H-Rr ^r, ^ 3 

ojAi^ 43 -a- ^^<Mr 3^1, & ^Kr^ 

^a>^<y 41 3 ^ ^s 1 ^^ $>u|-o] Supervised Learning U-^-i- °l-g-«H ^^ D c^ 
4Kr*r$m. 

<36> £ 6 £r < a^r^°J 41 3^ ^21 £^l?r S^olcf. ojtil^tl ^1^^ 

^ i^*r^, -8rHf^ =tJM n}-eM 1 ojAj-o^ ^o. s 

SWback propagation) <£jisl^# °l-§-*>^T=f. °1 ° a v Ji^-^ 2.x} °J^°1 ^ ^ 
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(Momentum)* ^-7>*V #2.3., *h£* ^tr ^OMS^l *flo]^ Tfl^ 1 

<37> J^^J-Xj 2] </ > OTi£LSP/ICe=130>l»' jj (/+l)=???? / o,+a4»' j( « 

<38> <^7H, ^ fsHf ^l^r#, j ^*fl -fV^ ^ 44^4. SE$, i 

^ ^ j ^*Kr -fr^ Sl^i*. <5j ^ -fr^ j #^ i^t, 0i -rr 1 ^ i 

<39> -g*H<*IMfe ;£^=tr «Hr(brief learning) ^ ^ ^(intensive learning) 

<40> ^ef^ sj-^o^ ^-fofl, 7=0 .1 , #=0.05 , c=0.05 , d max = 0.01 3. AA <S3*r 

Saal, ^ Jg-fefl 0=0.01 , #=0.0005 , c=0.01 , d max = 0.0001 3 AA 

*^7H, c ^^(the amount of flat spot elimination)* M-^iJfl 

-2, d max fe- a|tfl «1 -^(non-propagation) -£*r« M"^r^4. *^ tHrfe ^^°ll 
[-1,1] ^3 *MM3. -S^sIjI, ^(topological order H ttj-ej-A^ 

^c-flolje ^4. 5.^7} tflsf 0.0001 ^^4. H^AS, 

^>^*>7fl «r^=U, ^^^K^- ^HHHfe #3 4 711 si 

<4i> Jl-Pr S^o] ^sqji Al^^(240)ol ^Hr^, ^S^tf ^fl-Sj-^(210)^ 3^tr 

-I- #^^i=r(S310). 
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JL-fr ^3*8^(220)^ JL-fr ^€ ^^-(200HH -5*3 € M 7fl5] ai-M^-i; 

*><^ «a^*a-* 6 fl *J1*IW ^ ^-tt ^3*8^: *HI*M, M-^vfl 
fe- JL-fr M 7fl ^ £^i=r(S320). 

al-fr €^^^-(220)^ jlo. sfl^ tt3b& ^ tfltfl^ o}^A}7l 

^-§- ^^3. WlJl, -g-M jL-fr s"^ol ^^o) sjxjjE.j 

^^IJE-If- ol^A^l^Ai 5fl«l^S ^a>^- ^*|*>^ ( 3.7}g_ 51 

-n- €lH*3€ ^<M: ^^1 €4. 

a. ^aH1o 1 ]a^ > 16 XL6 37]^ ji-fi- s9}>i 107111- ol-g-^V^Jl, 
-$-tH2fl^ (overlapping percentage)* 75% ^-tf* z]-zj- ji-fi- ^e^ s>^r4. 

ot, 4 ~5 7flSl Jl-ft- ol-g-^£ o]2=. ^-o] ^ o. ^ cn 

a^-^-M-, Ji4 ^ ^^r* ^7] ^*1H a. ^aH]^ io 7 flfi1 ja-fr ^€ 

* >id3*H, 40^1 tfl«H S3 * tfltr 103"3 cg^Kg- 7 ^ 

Olivetti DB3 ^ <3^H1 cfl§flA-l zi-fi- ^E^-fr ^^i}. Olivetti DBofl 
€ 92 >112 37]^ ^^S, ol 16 >16 3.7)2] ^E^S}^ 

20 >25 H7l^ Ji-H- ^Ei^€ ^^tf. 

ZLZ}^, JH-f^E^ o]-g-T5H JL-f}- ^E^^ ^1 *}Z\5L cg^o) 

xy^o] 71^ a] ^T-^oHl <y^^7Hl^ ^*\^}E.5L, T^w ^#^(230)^ ^E-]^ 
^Ml cH§flAi A-lti Afl^E^ ^<5}C*| «1 E ^ A>^# #<>]r}(S330). 
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<46> 20 >25 3.7) $ JH-fr ^E^^ cg^Kg- 2 >2 37}S>] A^ tJ. 

°l-g-*>^ 10 >42 37}Q\ ^ti. ^s^^-o. s .m) > ^1^ d oH240)o11 ^ ^3fe «jE^ 

<47> ^^(230)fe a}* aw^^^ cgAj-o. ^ ^1^^(240)^1 °J^*Vc|- 

(S340). ^ a] ^^(240)0. ^hjj^ o] o.^. ^^-cf. 

<48> £ 7 2 7fl2} <^ ^^"Ofl cfl^Ai £ 5 6fl ^ «i^fl JH-fi- ^^S. ^E^> 

Jl A-]*. ^#^fl ^ 10«i^ JZ-fj- Sfl^S. ^E^^>JL A-^ti. ^#^?V ^Kg. Z]-Z| 

Aj-olsf ^<^*> ji-^ sfl^L ^E^^ ^ M-EfM-^r ^Ei <8#£- ^ ^A>*V If- 

<49> lX)-e|-A^ ^Sj^j- ^^olE>£ Z^o] Jl*. ^E^^ A^ 4^ ^3* M-E} 

^ D cMl ^-^-i: ^^H, ^1^^* 

A ife ##3r ^"w clloiE-lsf ^ ^Jiel^ol ^^cf. n}^, a] 

<50>M7fl£] JL-B- ^E^ ^-g-tf^S. ^Sfl^lfe ^ ^ ^ ^ «]E^ ^-Tjl^ A 

JL-ff^ M.^^- 7}X)3L olO£^, Ol^ljl]- Aj-g ^3}.^ 

*>fe o)^ 7 ) ^*lHfe a^o. yj-o-^i^ 7WH A]<g 

^ *h^«- ^ safe ^*Hr *m w>^*>cf. 
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<5i> nJ-iijvM. €■ H 2 ofl 3£A]^ w>sq- ^-o], jn-f}- ^E^tJ: «V 

^ *r *S1 ^2:^ ^1^^(240)* ^fl^tbcf. 

< 52 > tg£ ^25] a]^ov ( 240) zj-z^g- £ 6 ofl «aaV^^l SHr-tr. 

Ai^^c]-. Olivetti DB*fl %■ 40^, ^ # ^ £ ^1 

^-f^r 607fl^ -fr^lol ^>-§-S)^cf. a^, ^HH^ ^djo) 

7^7} 107flol£. S( ^^*V ^]^n o V ^fl- ^§>^ O.^ , Z)-Z^ 

-S- *r^°l 10 >42 ogsj Aoj -e|oq 7 j]^- 12 <)7fl , £-Hf^ tt?I^ 

7fl4^r w>2]- z>ol 6 07fl, £-^-*||©) ^ --s. o]^ 7 > 40^^1S.S. #3§^ tt^ 

7fl^ 407flS z^-zj- ^^cf. 
<53> %V J1S . ) AlTj^l- I7fl^ A>-g-^>^ Tf^A^ 7fl^7> <^ 

«J)E^ ^>^[120] >GL-fi- aj^^l '7fl^[10]5+ £o>a) S}JE1S, 12007fl2l ^fflo] ^_£L 

^711 n*eH, s^-g- *^*fl°> ^tH ^ff^ 7fl^i Tf 

^ 7fl^°ll ^H 0 ) *>J1, ^ *RK£ 7ls> O.S ^M-Til ^Cf. 

<54> ^ > -^^-ol^ ^7} 500^ °M s.^ ^ i^ofl tfl^ 10^ ^^-g: 7>^1 HIUCHong Ik 
University) DB°fl JH-R- 10 7111- 3-g-S|-o} f ^^-^ 500^ 250^^1 tfl«H 

* 3-f°fl^r, <^ 7fl*H=- z>o.M-, #^ Jfr#°] 7^7} 2507115. ^4 

ttH Tf^ 7fl^ 1007fl7> ^A*>7ll ^Cf. 
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<55> ^^S, £2^4 ^1^^(240)1-^: Jl-B- ^^S. ^E^^ °m <£^o\] cfltV 1 

# ^4* ^^(250)5. ^U, #^(250)fe £^«H 
a^^o} <^ ojxi ^^§>7fl ^cf(S350). 

<56> £ 4 ^ £ 2b 1- #S«H, ##^-(250 z]-4^ 

f^«H 9m ^4* «*>^ 43* I^W. 
<57> £ 5 ^ ^^(250)^ S^l^Rr £o]cf. 

<58>£- ^#Jf(250)^r, ^ 5 d^ f^SM- W*}-ZL 

(251), n*BH tfifl <0^^>H 3#€ ^-g- *i^Rr 

(253), zj- *13|«H nefl^l^l- ^#^1 #31 413 # 

(240)3] 4 1 ZLeflol^ ^ Al^nj-o^ ^ 2 ZLeflo]c T^l*}^ 

ZL^H^ o§a}« (255), (253)^1 -^^^ ^1 l * *fl 2 ^Hje. £ 

X) l ^ 2 °j7fl ZLeflojc £>|<4 z)-z|- ajiii^ ^ OS. 

£r^Vfe ZLl-^^-(257), ^ 2fi °d^ f^Kr 

o]Al ^4 #^if(259)l- ^*Vi}. 
<59> 51 4 ^ ^ ##^-(250)3] <?1^ ^41- #^*Hr ^*Hr 

<60>A]^^ 7il^(251)fe ^3] ^e^*- Als]^ 

* ^l<L>*Vt^(S400). 
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<62>M. HHH^ «J ^A]^!^ ^^(251)^ ^3] Shg: ^]^>7l ^ *lW Z}- A] 

^*o> f^f^ ^r 5 d^ 2 l- °l-g-*H ^T 5 d^ t^SM: # 

«T^4. 

<63> txp(IOir B ) 

4>dl4. 

<65> ZL ^, XlSliJt 7flA>«(251)^ ^1- 2}t«3I}- H Cf-g-O.^ €" *}ofl 

4*1H wnti-Br 4£-4 3oll cfl«a*M ^13^ 31^>th4. 

<67> <^7lA^ y maX(1 °- 3. y max>2 ^ e ^€r€ #^&-§- AA 

44\H4. *r*H 3 ofl o]*ih Tjl^ Aisl^ 4-^4 ^l^cHH 3^ #^3M: # 

^ Tf 5 d^ -^-^slJi, 4*14 }f?i»4 ^isl^ 0 .2.5. ^ 

44. 
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<68>A1S1^ 31^(251)^7 ^#tb 4^H ^*fl^ ^ ^^M; ^ 

tfl^H ^VtB=KS410). 

<69> S 9 # ^^S, 3E 9^1 -E4^ 4^ 44 440] Alpgnj- (! ifl^ 10 ) ^. 4 

4 k 7flS] #^ ^^g; 5Hr4. 444 -^j cfl^J. ^- (S1 ^ 

Sk)£ 4^4 44. 

<70> S^N^+N^+NSi+N 4 ! N 10 i 

<71> S2=N 1 2 +N 2 2+N 3 2+N 4 2 N 10 2 

<72> S3=N 1 3 +N 2 3+N3 3 tN 4 3 N!0 3 

<73> 

<74> Sk=N 1 k +N 2 k+N 3 k +N 4 k N 10 k 

<75> ^_ z}-Z}-cq N-» n q-^ifljl, ^44 m ^ z^o} Al^Kg. 44^, n 

^ 4 ^l^cHH #^ tt€^ <£4-i- 4*4^ 5!°^ £ 9 i 44 44. 

<76> ^44 z| -S.^ oj^efl cfl-g-^Jl, 4 -^44 j ^-c^ j^tjL J£ 

^1-^1 cH-g-^S.^., 4 Al^44 Al^l^-g- ^€ 

<34«fl tfl^b AlSm-g- 3l^>7fl^4. ^€ 413 5-it% 44 ^ 

4^*Rr #7fl(S470HH ol-g-^4. 

< 77 > ^^«. ( 253)^ 43 ^-^(251)3.^4 31^> <J4» °^4-H, #4 ^4 

^4 4^°cHl 4*lH 3#4 -5d^*V4(S420). 
<78> 44 Z>Ol ( AlSl^ 4 4344 ^ ^ 4^Hm 444 

4^14 ^4^, 4 ^bjo. cfl o.^ ss> 4 43444 
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<79> o^tR, *IHH #^tt 3ofl £]-&lH Tfl^ ^Sl^l ^4 nfl, 
<80> N l 1=0<9( N l 2=0j N l 3=0) N 1 4=Q N 1 R=0 

<8i> N 2 1=0 ( n 2 2 =0 . 7 , N 2 3 =0 , N 2 4 =0 N 2 k =0 

<82> N 3 1=0 , N 3 2 =0, N 3 3 =0, N 3 4 =0 N 3 k =0.01 

<83> N 4 1=0 t N 4 2 =0, N 4 3 =0.1, N 4 4 =0 N 4 k =0 

<84> 

<85> N 10 1=0 . 8 , N!0 2 =0 , N 10 3 =0 , N 10 4 =0 N 10 k =0 

<86> #;§Jf(253HH 4 7fl^ % iM, 

<87> ZLeflol^ <3*pf(255)^r 7*1^(251)3.^ °JS^ ^ AlS^ofl nflslH 

£ 8 ofl 5=*1€ iofl 4^ zj-z^ -iOSlSt^ tfl«fl>H h3HJ=# ^tt4(S430). 

<88> Aj-^^J. efl§ cfA] ^-S^, *fl 1 413 ^ #^ 7f€^ 0.9 °1.E.3. 

£ 8 S^l 4^ neflo]£l A 7]. «-c^£]ji ; i^t^^I -g^ frfHfe 0 0} jf o}5q<H , ^1 
1 ^ n <Hlfe- A000...0 o] «.<^^4.. 

<89> ^ t 4 1 a]^^4 ^ £.3. 4 2 ^^Tr OBO0000O0O 7} ^-<^S\JL, *fl 3 

^l^cHl^ OO0O0000OF 7}, 4 4 ^"cMlfe- 0OE0OOOO0O 7} 3fa\s\3L, 4 5^*1 4 9 ^1 
7i^o]}S. 4 1 -g-^tV «<^°-3 ZL^ol = 7> Jf-o^jl, d>^1^-o.s ^1 10 ^ 

A000000000 7} ^ -s^jgc}.. 
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<90> HEflojjE. <?1^(255)^ A ^ p o V ^ 4l3iH ol^.4 *}:H \+ * , ^ 

>id^^-(253)S.-¥-B) ^^-i- <y^«Vo}, Q^ofl tflSfl^ ^ a^lE 

1- XI4>^KS440). 

<9l>^^ 6fli. 4a] #2^, ^^f(253H l,2,k ^ 3*1*1) 

^olJElS °1 4 7fl£] <^-§-ofl tfl^b Zj- Al^^ 0 >^ ZL^ol^s ^tflS M-<1*>^ 

Xl 1 ^l^cMH^ A Xl 2 ^ D cMH-fer 0 °]*\, Xl 3 ^l^cHH-^r 0 °]3L, Xl 4 

vfl*l X| 9 ^ n <H cfl*fl^i£ o]$$± Xl-t>£}<X., *>*1 ^-2.3. XI 10 ^ D oMH 

A ^cf . 

<92> o. s 4 7fls j oj^o)] tfl$ ^HJEl c^nf £tf. 

<93> G1= N i 1( N 2 1( N 3 1( N 4j N 10 1 = A00000000A 

<94> G2= N^, N 2 2 , N 3 2 , N 4 2 , ...... , N 10 2 = 0B00000000 

<95> G3= N X 3, N 2 3 , N 3 3 , N 4 3 N 10 3 = 000E000000 

<96> Gk= N l k> N 2 k> N 3 kt N 4 k _ N i0 k = 0OF00O0O00 

<97> zlz]]o]b. «a^(255)^ ^d^€ tflcflAi zieflol^# ^ ^, ^^1 ZLeflojc 

<HH ^ n <H cfl*!: neflol^ ^(oi^, »7l£- ZLefloi^ XI 

^4(S450). 

<98> ofl^tH, *}#*V ZLSflol= 47^ Al^^^l cfltlr ?l-£ rLelM^ +*)M. ^-t}^, 

Gl= N 1 !, N 2 i, N 3 i, N 4 i = A000, G2= N^, N 2 2 , N 3 2 , N 4 2 = 0B00, G3= N^, N 2 3 , N 3 3 , 
N 4 3 = OOOE, Gk= N 1 ^, N 2 k , N 3 k , N 4 k , = 00F0 ^ ^rf. o] ttfl , ±.^3] ^ 
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<99> -^-(257)^ IL5|lol£ ^A>«.(255)S-^Ei ^ ^ 9J^1 cfl *h #3] ^ 

Z13Hj= ^ofl cfltV ^Aj°l 2 ^eflo-|j= ^A-^ z}-z| «1 J2.^r>o^ ; Ai^ ?J#-i-# 4i 
*j£l ^*>^-(S460). 
<ioo> ^-.^«.(257)^ ##t_V «1j5I*H, °i^§-, XI 1 XI 2 M 

S.^- S^Rr ^BlH-E. £>HM- g±r Xl 1 ZLf-, XI 1 ^Xl^ XI 2 

*>M-^* Si^Hr XI 2 Hi-, <Xi^ ^f>}x] 3 Hf 

°H, H#^^-(257)^ zieflol = 2] ^ZL ^-g-# AIt^AS tilings*] 

<ioi> av^^ oill- %v 2 sH ^^MS, l ^Xl^M BBBBAAAAAA <X Jl, Xl 2 ^XlSJM OCAA 
el-ZL ^ &*\^ AO0O0OO0OA Xl 1 «a ^1 StJt^ 

^JL, 7}£r =i?))°)B. A0000 Xl 2 <axl^4S. ^4. rcj-eM ^ 

^ XI 1 ^£4. 

<102> ^ > - ^ oj^o] #Xl zz.eflol.El ^a-^ 0B00000000 Xl 1 ^Xl^ J±tHr ^£ 

*1*>, 71^- ziefloic £a^ 0B00 <X5.S Xl 2 °jXl&liT=H= ^4. , ^ ^i^ ^ 

XI 2 zfo.£ 4 *l*fl ^ k «]*fl 9i^^l tflsfl^iS <X4 y o^^- 

S ^f-^ ^4 <H^1 Sfl^fe ZLf-* 91^^ #3^(259)3. # 
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<io3> o]ai^4 #^^-(259)^ 9m ^ «fl^^ m-Bi-^ #^ 

tWS470). 

<104> oj^^^ #^^f(259)^ 94^: # *ll 1 Hl-<H1 #*Hr Sl^^S.*! #3 

*>JI ( 1 ZLl-ofl <g#ol ^-fofl^ *fl 2 ZLf-ofl <g#* ol^l ^jg. 

^Hr^ <H^1 ^*}^r *fl S410 

<105> -g- w>^-^«V ^oflofl rq-s. <*^r o]Xi ^41: a 1 ^ 

a 2 oil 7i^*>^cf. 

<106> [ S l] 





A 1 ^ 


all 2 ^ 


171)21 <M^^- #^tt ^S^" 


4.5 % 


■ 4.5 % 


27H2| <a^-* «^*v 


3.0 % 


3.0 % 


37H21 <M^"# #^t!r W 


2.5 % 


2.5 % 



<107> I Hi 7l*fl^ ^ ^^Hr 40 ^ £fl*fH <*^-p>t} 10 <^ 

^^-SVJL £t^r Olivetti DB°ll tfl^ ^ ^o}^. I 1 2) ^1 1 ^£ 
Olivetti DB^l ^ ^^o v # 200 ^ *^r«i^ *h^^JI, 200 ^ ^ 

<108> 
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IS. 2] 







3* 


|l7fls) 


6.06 % 


5.89 % 


p7H^l #at!- ^ + 


4.06 % 


3.89 % 1 


pflsl -g^* ^-f 


3.31 % 


3.20 % 



<109> 121 7]^M ^ ^-4^ 250 ^ ^^ofl cfl*lH z^- «g^p>cf 10 ^ <*-g- 

^^VJL HIUCHong Ik University) DB^l ^ ^ ^t^l^. HIU DB 1 
^ ^ 750^ ^ °§ ^-S. « e v ^^ ^l^cM: 1750 ^ 

<110> ^. U}-^ HL*V ^E^ ij^- ^ $1^ 7l#nfl^ofl ^^Ei7> ^ 3=3. 

^ *r Sflfe ^)o]B\7} 7^3^ 71^-^1* S^-trCf. ^^7> ^ 

* dfls.^. ROM, RAM, CD-ROM, 7>7l t]}o]S., fst^ia, #HH^ 

7H>^1 -i-o] &o_n} t ^l^W-C^l- ^ ^BflS. 

3^f3 A]^«]oll £-^0^ ^AVtiVAl _o ^ ^El7> ol^- ^ 3E7} ^]^JL £t® 

<111> o]^^] -M- ^6)1 tfl^H ^ «rfH3: ^H** f^S ^T^tf. a- ^J- 

^<*H ^^^1 ^ >£^€ Ms. ^€ ^ ^-i- 
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Sjo^) ^t}. -g- ^cq °W5} ^H^^^H SI^, 

ZL<4 ^ *M3£ ^°fl %SL2. « 3 

o. ^o. ^ E ^^ °§#a.s ^^>i im-tr ^^sls.^, n& *i 

SE#, ^HS- 41 3^ 3^ «Kr^ 
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[^t 1 * 1] 

«a^^>, *H #3*Nr ^g^l Al^^>; ^ 

^ ^^41- #^*}^ ^r^l- 5L^Hfr ?A^r ^$£.3. *}±r . 
[^T^ 2] 

^*>7j ^71^ #^*>^ A^li AP^^ 
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<3#sl #Jl# ^4* f^^fe 4^*r3 #^#; ^ 

#7l z^o] ^^o.^^ o]^^ui1-l- oge^o}, #7l ^ 2^ ^ 91 

*\ 44# #^*Kr s#*Hr 3* #*1. 

3] 

^1 1 # 3L^ *ll 2 %H1 ^^^i, #7l Jl-B- 

^-g-^H <^*i ^3 ^-^^ M-bHI^ jl^ s«« ^*Rr 31 -R- ^ 

Jf# i^V^T ^J* 5}r ^ *H #*|. 

4] 

*n 3 %hi $a°H, #71 zl-b- ^€ 

^ ZL-fr *i€ ^ i^Rr 3* ^^SLS. ^ *H #*|. 
5] 

*ll 1 SL^ 2 %H1 ^^i, #7l JL-fr ^E^^-^ 

#71 ^Ml tfl«fl>q #71 AA$\ Ji-B- ^l^^l^^A-i <£#* 

rltAS^ #7l jl-O- ^ E ^^ ^ ^ o]Al ^] 

6] 

A 5 %H1 ^<H^, #71 Jl-fj- €Bl^^ 
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£L7lS. ^€ -H-fr #3*Hir 3* ^8-2.3. ^ # 

7] 

*l] 1 *J" 2 &<>H f 

#7l SL^^r Jf7>*b ^sKback propagation) <g31iH^*\) ^ 

°1 *!Mf3 7)l^r(w sub i )^ 4^ ^]*tW ^^M, 

<J'S2T/£LSft4C£=130>S(C jj (/+l)=???? ; o j +aAr(/) 

tf^r *H£ 3l^r#, ^"71 j ^ ^7fl 0]cjl> ll . ) J ^ o.uJ j ofl ^S^> 

^ ^*Hr ^« 4^- M-^^ ^$°s- *>fe 9m . 

8] 

*ll 1 5E^r 2 *<H SI^, ^71 ^fi^l 7fl^b <M 

^ ^ 3}^ f^)o £ sj-^r 

[^T 1 * 9] 
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°d^€ #3&-§- ±^2) #0.3. <J 

n A 1 h3H;e- ^ ^ *ll 2 neflolH. Tfl^V 

Z}- tilJU^j-o) ^-71 ^£ 9i##* =£^3 ^fo S nf-^S^-; ^ 

A oM Hi- ^ 1.^ ^ 2 neflolH. -E 1 ^ 2 

3L^Hr 3* ^<LS. v\k= 9J# 
10] 

^1*1 tils. ^Wfe ^-i: 4^'^ ^1. 

11] 

*)1 10 *j-ofl &<>H, ^1 ^IslzJ: Tll^fe 

^71 Z| ^1^^ ^flS] Z}- ^Xjojl o^fl^ ^^-ZL, 

45-29 



1020020047898 #^ °iA- 2002/11/28 

cxpflOwJ 

<#7] w ff A #3 #-8-, 4 413^ 

it&A 7fl^« ^ m-ehi^ ^ s-^iLsL ^ *h 

V$=?^ 12] 

*n io ihi *x°]*\, ^7} 31^^ 

ofl Tfl^H, y maX;1 £ 7H> €■ #^3hSr, 

Ymax.2 " ^ #3&-8: AA AAA^t A% ^^SLsL ^ 9lA 

13] 

^ A^ ^dA ^sm^s ^sU, A^A Tf 

^ism^r 0 AS ^3^r ^'AS *Rr « *H 

[^^■^ 14] 

A 11 %H1 ^^l, #7l ZL^O]^ <gA}WH 

ZLeflol^^- xi^ofl^ ^ A^ 1 ^-sfl°l^- &A 

, ^ ^"71 ^£ <£^o\] cfl*l ^-71 a]^^ zLEflol^ Aj-o^ a}^^ 

45-30 



1020020047898 ^^ 2002/11/28 
15] 

[*<^J- 16] 

(b) #7l JI-fr ^^#^r ol-g-^c^ AV 7 ) Aj^nV^. *H^Rr 

(g) ^71 Z]- A]^^ ^^H, #7l SJSj 

^ #^Rr S#*Kf 3^ ^JlS ^ <M# °H 
1 3^ 17] 
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(b) #7l Jl-fi- °l-8-«H #7] #^^# fl^^fe #7fl; 

(c) <a^€ « <3#-8: ±.33 cg^-o.s ^fl-^m ^1; 

(d) #7l ^fl-^ <8#-g- #71 JL-fi- ^-a*S Zj-Zj- Jl-fi- ^E^^H, 
#71 Jl-B- ^1=H tfl <£-^ ^ 4^ol M-El-M-^ Jl-fr «^#^- £^ 

#7)1; 

(e) #71 Jl-ft ^E^£ Z^o] <$a££ X\w ^#^*H #^ D oHl SJ^W 2}^ 
3.71^1 «^## #7)1; 

(f) #71 Jl-H- €B^£]JL Aiti dg^-o. ^-7] Jl-fj- ti)gofl Z|Z| cfl 

-§-3^ #^n o v_o S #^§h ^3 ^ ^ tfl^T-i <n# <y^i# ^*Kr # 

711; * 

(g) #7i 4 ^ #71 ^#3 

^ #^Rr #7111- £t§m 3# ^K 1 °-^L ^ o]M ^ 

18] 

16 I&^r 17 ^ sa°H, #71 (a) #31^ 
°J33 ^ <3## ft*}5, #71 4 ^£ ^fj-g- 

^-g-^ <S#3 ^3 M-E^fe ^#*K=r #« 

3* *Rr 



45-32 



1020020047898 #^ 2002/11/28 

191 

18 "%H1 fcM*!, #7l (a) ^31 

^ ci i^-*Rr ^-i- s^io^ ^ O]>0 tij-^. 

20] 

Til 16 7fl 17 1H1 5U<^i, #7l (b) #31^ 

-E.^^- ^7>*r ^^(back propagation) ^JlSl^l #7l ^* 0 V * ^ 

o] nfl^ ^)ol^ 7fl^( w sub J )^ Cf-g-^ ^Alofl 71^15]^, 

<POTt£LSP^C£=130>jir(f+l)=???? J «,+oi»' s (0 

#7l r,±r j ^ ^7fl ^fij <M^«-, i ^ ^ j «fl -id<8*r 

^ ^^-a- ^*Hr #^r« ^ u^i^ 3* ^-^3-2.^ *m £^ H <H1. 

[^%> 21] 

7fl 16 7fl 17 *oHl Sa<>H, #7] ^fi^ 7fl^fe tq-^<g 

<g#^ ^<aJ^V ^ 4^)o S ^ OlAl 

22] 

Tfl 16 ^ Hl^ 711 17 "%H1 Si^H, # 7 1 ( d ) c^^l^ 

#71 <^#oll tflafH #71 zl-zl-o] JL-fr ^^^71^^ <S#-g- 

^^LS^l #71 ^ <£<*M- Jl-H- ^E^^ 7^ ^lO S ^ HV^. 
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23] 

*fl 22 *cM #7l (d) 

#?1 <^ <^## ±^9] ^^S. ff^Jl, #7l 1-^-4 Jl-fj- ^iS°l ^ 

33 #7l ji-fr ^1^171^ ^^Hi <£#* ^W<*|, 

dt^3 EL7]S- ^€ ^-fr °j #-§: gfe ^ <?]# 

[^T 2 -* 24] 

^1 16 17 $a°H, #7] (b) #31^ 

(bl) ^^^1 i^s] ^g#o.^ ^ if^Rr #741; 

(b2) #7l ^sHei ^ <3## #7l (a) #3HH JEL-ft AA JL 

-n- # 7 ) j7«. ^^ofl cfl-§-^^ ^ n^o) Jl-B" 

°J#-8: <S^r #31; ^ 

(b3) ^7] Jl-ff- Z^O} c^Kg. A^ti. Afl^^^J7 ; Aj- 7 1 JiO. 

^1 ^"<H <g^*H, #71 aa$\ #7ll» sf-^m 

51* ^ ^ <y# 

25] 

^ 16 JE^b 17 #71 (g) #31^ 

(gl) #71 ^r^Sl ^3 &o_s. €«r*H, <dsl^* Til 

^>Jl ( #71 #71 zj- #^ ^d^l ^-a>^ #741; 

(g2) #71 ^ISlM Uj-SH Aj-^ ^^O} Al^^HjA^ Zj#Sl <^-g- A^SH= # 
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^ , €X1 41 3^ Xl 1 ^ #$1 41^^ Xl 2 zieflol^ ^ 

( g 4) #7l Xl 1 ^ Xl 2 ZLeflo]c XI i ^ XI 2 <yxi zlXH jel 

^ zj-z}- til #71 i^sl af o S #X1; * 

(g5) #7l i^^l ^ ^ Xl 1 ^ Xl 2 °dXl ^-efloic ^^.cf e XI 1 ^ 
XI 2 zl^H JE1-& ^) x cg^ nf-ofl ^sR^ <M^* °J^1 M*Rr ^:Xm 

it^fe 3* ^-^-^.S. « <?1^ 
[$^-* 26] 

xi 25 #<hi sz^H^-i , #71 ( g i) 

^-#tt ul^ ^-S^}^ ^Xll- i^Kr ?A^r ^r^SLS. S}^ <g-g- ^ ^ 

27] 

XI 26 %><X1 #71 (gl) 

#71 Zl- Al^^ -^Bjcq zl- #^ZJ:^- t}-g-<L) ^ofl «i^>ul, 

exp(10w_) 

?? 

#71 W a ^ A 41^^ AJX1 /?^r ^ ^1^#^1 

7fl^l- Z|Z}- l^E^Lfl^ ^°-5L *>fe- °JA1 
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I^t 1 * 281 

*fl 26 1M1 StM^I, #7l (gl) #31^ 

#71 °l-g-*H 4^ ^ 

ofl n*=M 413^ -tlSlM 7)l^SRr #« 3 IW, #71 y max>1 £ 7># 
€• #3&-8r, Ymax.2 " ^*fl3- €■ #3*Mr ^ uh^iflfe ^$0.3. 

29] 

28 %H1 5a°H, #71 A ^fsi\ 4l3«Jte 
#71 ^tfl ^ ^rf^ ^^£1^1, ^^1 #3 

* ^3 ^IS)^ 0 SLS. *k^S\±= ?}-g-. ^^.S *}^r ^ «o v ^. 
30] 

*ll 27 *<M1 SH*!, #71 ( g 3) 

#71 4 #3 ^£1M zieflol=^. ^-711; ^ 

#71 ^% ^^ofl tfltb Ai^^-sl n^ol^i- #^ Al^^A^ ^ ^pj. 

^1 M-^t!: *ll l ^3H^ ^i, ^ #7l ^#^1 cfltt ^-71 ^^1 xi^g 

741#^ #3l« JE^rKr 3* ^ilsL ^ o]X) 
[3^* 31] 

27 *<M1 5U<>H, #71 ( g 5) #31^ 
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A] 1 « ZLf-ofl ^7fl^ -8-71. (gl) #7fl<M TflAVs} ^-A].^ A] 

32] 

A 16 5E^r A 17 <y^l f^i-i- ^^MH ^ 7 > 

33] 
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[51 2b] 
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[51 3] 



g,g AHQ 


3¥ 














1 


S ^ f>! S o^Ahg AiM ^# = 1 














a a 1 



— S300 



— S310 



— S320 



— S330 



— S340 



— S350 
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ft^S *rS°l MB SI £]S|B 71| Ah 


















*i £l 7 J% y °\ VZl&oW i=H 5H Ai ZLEl|o|H 






£!9fi S^<HI PI!L h E*l 351|o|H £A| t||aj- 












AjgSJ /N S Oj l|O f U5 
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#^ <a^>: 2002/11/28 

S400 
S410 
S420 
S430 
S440 
S450 
S460 
S470 
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Grade sequence : 








if conf> 


0.8, 


then 


A, 


if 0.8> conf> 


0.6, 


then 


B, 


if 0.6> conf> 


0.4, 


then 


c, 


if 0.4> conf> 


0.2, 


then 


D, 


if 0 2> conf> 


n 1 


inen 


pr 


if 0.1>conf> 


0.01, 


then 


F, 


if 0.01>conf> 


0.001, 


then 


G, 


if 0.001 >conf> 


0.0001, 


then 


H, 


if 0.0001 >conf, 




then 


I, 
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N 1 i 
N 1 2 



N 1 k 



N 2 i 
N 2 2 



N 2 k 



N 3 i 
N 3 2 



N 3 k 











10 









N 10 i 
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